Critical period for the androgenic block of neuromuscular synapse elimination.
Juvenile androgen treatment during developmental synapse elimination changes the pattern of innervation in the adult levator ani (LA), an androgen-sensitive muscle (Jordan, Letinsky, and Arnold, 1989b). Most notably, such adult muscles contain an unusually high number of muscle fibers that are innervated by two or more axons indicating that these fibers are multiply innervated. Juvenile androgen treatment also increases the adult level of preterminal branching, the number of junctional sites per adult fiber, and the size of adult LA muscle fibers and motoneurons in the spinal nucleus of the bulbocavernosus (SNB). The present study was designed to determine when in development androgen treatment is most effective in maintaining multiple innervation in adulthood and whether there are different critical periods for the different effects of juvenile androgen treatment. Male rats were castrated on 7, 21, or 34 days after birth (roughly corresponding to the beginning, middle, and end of synapse elimination in the LA muscle) and treated daily with testosterone propionate for the next 2 weeks. All rats were sacrificed at 9 weeks and their spinal cords and LA muscles were stained and analyzed. Only during the first treatment period (7-20) did androgen treatment result in increased levels of multiple innervation at 9 weeks. During this period, androgen also increased the number of junctional sites per fiber and the size of SNB somata but did not influence the adult level of preterminal branching or the diameter of adult LA muscle fibers. Androgen treatment during the two later periods increased the level of preterminal branching and the size of LA muscle fibers without influencing the level of multiple innervation.(ABSTRACT TRUNCATED AT 250 WORDS)